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Abstract-Two-point Padd approximan t is used for the Laplace inverse problem. It shows the 
importance of this procedure. 
The inverse of Laplace transform is a topic of fundamental importance in many areas of theoretical 
and applied mathematics [l-8]. Pad6 approximants have been used for this aim by many authors 
in recent years [2-71. The main problem in this field is the investigation of inverse in the region 
0 < t << 00. Asymptotic methods permit us to investigate inverse for t * 0 and t ----f cm 
[7,8]. Methods of socalled “asymptotically equivalent functions” were used in [7]. The main 
idea of these methods lies in construction of function, in which asymptotic behavior in the limit 
case t - 0 and t + 00 is the same as the inverse behavior. But the asymptotic equivalent 
function construction is the open problem. We propose to use two-point Padk approximant for 
this purpose. The notion of two-point Pad&approximant is to be defined [5]. 
Let 
F(E) = 2 OiC, when c+ 0, 
i=O 
F(C) = e *if-‘, when E + oo, 
i=O 
(1) 
(2) 
The twopoint Padbapproximant is represented by the function 
in which m+l coefficients of expansion in the Taylor series, when c + 0 and m coefficients of 
expansion in the Loran series, when c -+ 00 coincide with the corresponding coefficients of the 
series (1) and (2). Let us consider three examples. 
Let the Laplace transform be 
F(p) = 0.5 J;; [HO(P) - XI(P)], 
where He, Ys - Bessel’s functions. The exact inverse is 
f(t) = d/1 + t2. 
The inverse asymptotics look like 
p(t) - 1 - o.5t2 + * * * , t + 0, 
f(t) w t-’ + e-1 ) t-+00. 
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Figure 1. 
t 
F&e 2. 
One can obtain two-point Pad& approximant 
f(t) - 
1 + 0.5t 
1+ 0.5t + 0.5tz 
The numerical results are plotted in Figure 1 (curve 1) and coincide satisfactorily with the 
exact solutions (curve 2). Rational function (3) may be considered as “asymptotically equivalent 
function” in the sense of [7]. 
Now we consider function 
f(t) = [t (t + 2)]-1’2 H(i), (4) 
where H(t) - Heaviside’s function. The Laplace inverse of this function is 
F(p) = I(o(P) e-p, 
where Ke - McDonald’s function. Inverse asymptotics and two-point Pad& approximants may be 
written in the form 
f(t) - (2 t)-‘/2 - (0.5t)‘/2 +. . . , t ---$ 0, 
f(t) N t-’ - t-2 + ” * , t+00, 
f(t) N (t + 2 &)-’ (5) 
The numerical results are plotted in the Figure 2, where curves 1,2 plot the formulas (4),(5) 
correspondingly. 
There are power series asymptotics expansions for t + 0 and t + 00 in previous examples. 
Now we investigate the case, when inverse f(t) contains exponential functions. 
Let us 
f(t) = (0.5t2 - 2t + l)e-‘. (6) 
Then 
F(p) = P2(l +P)-3, 
f(t) N 1 - 3t + *. * ) t-0 (7) 
f(t) - 0.5t2e-’ + . . . , t-co (8) 
Power expansion (7) was used for t + 0, and exponential function was taken into account for 
t + 00. Comparison of exact ((6), curve 1) and approximate ((9), curve 2) solutions is shown in 
Figure 3. 
The accuracy of the proposed solution may be increased if we remove essential transform 
singularities by well-known methods [l&9]. 
Comparison to other approximate methods (see [l-9]) may be used for the error analysis. 
The methods and strategy described earlier have been applied to other integral transforms 
(Fourier, Bessel, Mellin and so on). 
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